Effective prevention of mother-to-child transmission benefits from early presentation to antenatal care (ANC). It is, however, unclear whether a previous HIV diagnosis results in earlier initiation of ANC. We estimated the probability of early ANC initiation among women with a previous HIV-positive diagnosis compared to those who first tested for HIV during ANC and explored determinants of early ANC among HIV-positive women. We conducted an analysis of a cross-sectional survey among 411 HIV-positive adult (>18 years) women who gave birth at midwife obstetrics units in Gauteng between October 2016 and May 2017. Predictors of early ANC (defined as initiating ANC before or at 14 weeks of gestation) were assessed by multivariate log-binomial regression model. Overall, 51% (210) were diagnosed during pregnancy with 89% (188) initiating antiretroviral therapy on the same day of diagnosis. There was no meaningful difference in the timing of ANC initiation between women with previous HIV diagnosis [adjusted risk ratio (aRR) = 1.2; 95% confidence interval (95% CI): 0.9-1.7] compared with those diagnosed during pregnancy. Early ANC was predicted by planned pregnancy [aRR = 1.3; 95% CI: 1.1-1.7], parity (>2 children) [aRR = 0.6; 95% CI: 0.2-0.9] compared to not having a child, and tuberculosis diagnosis [aRR = 2.9; 95% CI: 1.4-6.1]. Our results suggest the need for a targeted intervention among HIV-positive women by improving the quality, content and outreach of ANC services to enhance early ANC uptake, and minimize mother-to-child transmission risk.
Introduction
A s with other maternal and child health interventions, effective prevention of mother-to-child transmission (PMTCT) benefits from early presentation to antenatal care (ANC). Early ANC initiation allows for early commencement of health education and counseling on expected physiological changes, the normal course and possible complications of pregnancy and labor. 1 Further, it provides opportunities for preventive healthcare services, such as neonatal tetanus and HIV counseling and testing. However, delayed presentation to ANC is common in South Africa and other similar settings with many women not booking within the recommended 20 weeks. 2 In South Africa, the high coverage of PMTCT makes it highly likely that pregnant women are tested for HIV during ANC, but does not impact on the timing of ANC initiation. Currently in South Africa, mean time of ANC initiation is estimated at 24 weeks gestation and 24.6 weeks for antiretroviral therapy (ART) initiation. 3 In general, women are advised to initiate ANC from at least 12 weeks gestation and for HIV-positive women, to initiate ART before 14 weeks gestation. 4 Evidence suggests that ‡13 weeks on ART before delivery substantially reduces MTCT, so first ANC presentation at <24 weeks' gestation is optimal. 5 Although ANC is provided free of charge in South African Public healthcare facilities, over 60% of pregnant women fail to initiate ANC before 20 weeks gestation. 4 In line with the UNAIDS 90-90-90 6 targets of 2020, South Africa formally adopted Universal Test and Treat in accordance with the World Health Organization guidelines on HIV treatment. 7 While this policy has the potential to increase the demand for PMTCT although appropriate education with regard to the risks of MTCT, the high attrition rate from the ART program 8 and expected delays in initiating all previously ineligible patients on ART mean that many pregnant women with a previous HIV-positive diagnosis will commence or be reinitiated on ART during ANC.
While HIV-negative pregnant women and those who do not know their HIV status (HIV naïve) might not be motivated by HIV to initiate ANC on time, it is reasonable to expect that previous engagement in HIV care would sensitize women with a HIV-positive diagnosis (and not on ART) before the pregnancy to attend ANC earlier to initiate treatment on time. It is, however, unclear whether a previous HIV diagnosis results in earlier initiation of ANC. Further, while determinants of late ANC initiation among HIV naive women are well described, there is very little information on factors that affect early ANC initiation, and adherence to the PMTCT program recommendations among women with a prepregnancy HIV diagnosis. This information is important to inform efforts to increase the demand for PMTCT services and approaches for fast-tracking ART initiation among untreated HIV-positive women in South Africa. Further, if women with previous diagnosis were better informed and more likely to attend ANC earlier, it will help in the streamlining of HIV counseling efforts in ANC services allowing for more time to be spent with those with new diagnosis (to ensure adherence and retention).
We therefore aimed to estimate the probability of early ANC initiation among women with a prepregnancy HIVpositive diagnosis compared to those who first tested for HIV during ANC and explored determinants of early ANC among HIV-positive women.
Methods

Study design and population
We conducted a cross-sectional survey among HIV-positive women who presented for their first postnatal visit at four midwife obstetrics units (MOUs) in Gauteng province of South Africa. These MOUs are located in densely populated, underserved urban communities. The sample consisted of adult (>18 years old) HIV-positive women, who gave birth up to a calendar month before enrolment in the study, healthy enough to complete a questionnaire and willing to consent to complete a structured questionnaire and allow study access to medical records.
Obtaining an HIV diagnosis was defined as testing for HIV and receiving the HIV test result documented in the maternal case report (MCR) forms. Early initiation of ANC was defined as attending the first ANC visit before 14 weeks gestation, and timing of HIV-positive diagnosis was determined using the questionnaire.
Data collection
Consenting women were recruited via referrals from the nurses at participating facilities and interviewed on the day of enrolment after their first postnatal visit. The intervieweradministered questionnaire collected information on patient demographic, sociodemographic, and contextual data, as well as birth circumstances and outcomes and factors that affect timing of ANC initiation. The questionnaire was written in English and translated into Zulu and Sotho, which are both widely spoken and understood in Johannesburg. Participants completed a structured questionnaire assessing timing of HIV diagnosis, ANC initiation, birth outcomes, infant health indicators, infant diagnostic test, care, and expected support structure postpartum. Ethics approval for the study was obtained from the wits Human Research Ethics Committee (HREC No. M151041).
Statistical analyses
Our primary dependent variable was early ANC initiation (14 weeks gestation or less). We defined our primary explanatory variable as timing of HIV diagnosis categorized as having an HIV-positive diagnosis before the latest pregnancy or being diagnosed with HIV during ANC. Postpartum depression was measured using the Center for Epidemiologic Studies Depression 9 10 scale a dichotomous variable based on responses to a set of 10 questions relating to depressive symptoms experienced in the past 7 days from the interview. Each question had a possible scoring on 1-3, and these were added up and divided by 10 to get a final score. Scores were categorized as either ''low depression'' (score = 1) or ''medium to high depression'' (score ‡2).
Data analysis was conducted using STATA version 14 (StataCorp, College Station, TX). Continuous variables were described using means, median, standard deviations, and interquartile range. Categorical variables were described using percentages. Log-binomial regression model was used to estimated risk ratio (RR) or early ANC initiation (14 weeks or less) and the associated 95% confidence intervals (95% CIs) after adjusting for potential confounders.
Results
Between October 2016 and May 2017, we enrolled 411 HIV-positive women, of whom 51% had their HIV diagnosis during their current pregnancy. Table 1 summarizes characteristics of women by timing of HIV diagnosis in relationship to the current pregnancy. Overall, 31.8% of participants were between 26 and 30 years and about 60% had high school education. The majority of the women (45%) were unemployed. Seventy-six percent were in a relationship with 65% living with a partner or spouse. The majority of women (90%), who were diagnosed during current pregnancy, initiated on ART on the same day of diagnosis with 7% initiating ART after 10 days of diagnosis. The median time on ART for women who were previously diagnosed was almost 1 year.
First ANC attendance
Among 411 women enrolled, 43% initiated ANC attendance before 14 weeks gestational weeks as recommended by the department of health guidelines. Overall, women initiated ANC at a median of 16 weeks gestation. There was no difference in the median weeks of ANC initiation between women with a prepregnancy HIV diagnosis and women diagnosed during the latest pregnancy, that is, 16 weeks gestation ( Table 1) .
Predictors of early ANC
We also explored predictors of early ANC uptake among these HIV-positive women in the postpartum phase, and the results are presented in Table 2 . The crude RR of early ANC did not differ by patient age, educational level, and marital status and with whom mothers lived. Compared with the unemployed, participants who worked as shift workers were more likely to initiate ANC early (RR = 1.4; 95% CI: 1.0-2.0). Patients dependant on public transportation were less likely to initiate ANC early (RR = 0.9; 95% CI: 0.6-1.2) compared with those on foot to health facility. Further, we also found the RR of early ANC was higher among patients who earn <6000 rands than those who earn more than 6000 rands (RR = 1.4; 95% CI: 0.7-2.9). Women who had partners as greatest support during pregnancy were more likely to initiate ANC early (RR = 1.5; 95% CI: 1.1-2.0) compared to those who had support from family. Women with moderate to high ART knowledge had higher RR of early ANC initiation (RR = 1.2; 95% CI: 0.8-1.5) compared to low ART knowledge. In multivariable analysis, there was no significant difference in the timing for ANC initiation between women with previous HIV diagnosis [adjusted risk ratio (aRR) = 1.2; 95% CI: 0.9-1.7] and to those diagnosed during pregnancy, after adjusting for ART knowledge of women, planned pregnancy, parity, and tuberculosis (TB) diagnosis. Although 87% of women previously had one child or more, those women who had three or more children were 40% less likely to initiate ANC early (aRR = 0.6; 95% CI: 0.2-0.9) compared to null parity women. Only 44% of women planned their pregnancy in contrast with 56% who did not planned their pregnancy. We found that women who planned their pregnancy were more likely to initiate ANC early compared with those who did not (aRR = 1.3; 95% CI: 1.1-1.7). Women who were previously diagnosed with TB were more likely to initiate ANC early compared with those who did not (aRR = 2.9; 95% CI: 1.4-6.1).
Discussion
In this study of 411 HIV-positive women attending postnatal care in Gauteng, South Africa, we aimed to examine the predictors of early ANC initiation in relationship to the timing of HIV diagnosis. The study showed that almost 57% of pregnant women initiated ANC late, which was similar to previous studies, which reported that over 60% percent of pregnant women who do initiate ANC fail to do so before 20 weeks gestation. 4 Late presentation for ANC in sub-Saharan Africa has been previously reported. [10] [11] [12] Engagement in HIV care before a pregnancy has the potential to increase the demand for PMTCT among HIVpositive women through HIV and MTCT risk reduction education although it is unclear whether a previous HIV diagnosis results in earlier initiation of ANC. In this study, we found no meaningful difference between women with a previous HIV diagnosis and those diagnosed during pregnancy with regard to timing of ANC initiation, after adjusting for potential confounders. Our findings are consistent with qualitative studies indicating that women (irrespective of HIV status) see little direct benefit of ANC unless they had experienced problems with the index or a previous pregnancy; often attending only to obtain the required documentation for delivery in a healthcare facility. 11, 12 This finding underscore the need for strengthening educational component of PMCTC to ensure women with previous HIV diagnosis are motivated to initiate ANC early, which will minimize MTCT risk.
We found the majority of women (90%), who were diagnosed during current pregnancy, initiated ART on the same day of diagnosis. This is similar with previous studies [13] [14] [15] showing increase in ART initiation in pregnant women in sub-Saharan Africa, although it does not appear to translate into subsequent retention in HIV care. Further, a recent qualitative study 16 found ART adherence was inhibited by fear of disclosure or stigmatization in communities and clinics. Poor adherence behaviors were common immediately after HIV diagnosis, not necessarily during PMTCT. Women with older children, most of whom stopped breastfeeding by 13-18 months, reported more barriers and missed doses than women with younger children. 16 Significantly, we found that women with higher parity were associated with higher gestation age at first ANC visit among women who initiated ANC. This was an expected observation as other studies [17] [18] [19] [20] have shown that women with higher parity tend to seek ANC later than those with first pregnancy, especially where the women did not experience any problems during a previous pregnancy.
This study also identified other factors that affect early initiation of first ANC visit, which was planned pregnancy, in which pregnant women who planned their pregnancy initiation were more likely to initiate ANC early than those who did not plan their pregnancy, and this finding was consistent with previous studies conducted, 21 which revealed that while 66% of pregnant mothers initiated their first ANC visit early, the planning of their pregnancies was an important predictor for early initiation of first ANC. 22 Another study showed that unplanned pregnancy delays entry to ANC visits. 9, 23 From this findings and other literature one can explain that planned pregnancy has positive effect toward early initiation of ANC visit.
We found that HIV-positive women who were previously diagnosed with TB were more likely to initiate ANC early compared with those who did not. Integrated TB-HIV service delivery as part of maternal health services, including ANC, has been widely recommended 24 and these findings may be an indicator of some progress toward integrated care.
The main limitation of our study is women having to selfreport events associated with their pregnancies, hence potential for recall bias. Another limitation was that women reporting of their gestation age at first ANC were not subjected to ultrasound scan confirmation of gestational age. Hence, the reported gestational may be inaccurate. Finally, the MCR information was not exhaustive, and some variables were missing for this analysis.
Conclusions
The majority of women in this study initiated ANC late starting at an average of 16 weeks gestation. Despite the availability of interventions, late ANC presentation remains a significant barrier to the success of PMTCT programs. We found no difference in the timing of ANC initiation between women with previous HIV diagnosis and those diagnosed during pregnancy. Our results suggest the need for a targeted intervention among HIV-positive women by improving the quality, content, and outreach of ANC services to enhance early ANC uptake and minimize MTCT risk. Future ANC activities should be focusing on improving women's knowledge on timing ANC.
